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MILITARY SPECIFICATION

HOSE, TETRAFLUOROETHYLENE, HIGH TEMPERATURE,
MEDIUM PRESSURE

1
I This specification is approved for use by all Departments

and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers the requirements for high-temperature,
pressure, tetrafluoroethylene hose.

2. APPLICABLE DOCUMENTS

medium

I
2.1 GQwacmmt documti a

2.1.1 Specifications and Standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specification and Standards (DoDISS), and
supplement thereto, in effect on the date the qualifying activity authorizes
the conduct of the qualification tests, form a part of this specification to

.

the extent specified herein.

SPECIFICATIONS

FEDERAL

P-D-680 Dry Cleaning Solvent
TT-.I-735 hopropyl Alcohol
TT-S-735 Standard Test Fluids, Hydrocarbon

MILITARY

riIL-P-775 Hose, Rubber or Fabric (Including Tubing), and Fittings,
Nozzles and Strainers, Packaging of

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft “andOrdinance
MIL-T-5624 Turbine Puel, Aviation Grades JP-4 and JP-5
MIL-L-7808 Lubrii?atingOil, Aircraft Turbine Engine, Synthetic Base
MIL-F-8815 Filter and Filter Elements, Fluid Preesure, Hydraulic, Line, 15

Micron Absolute and 5 Micron Absolute, Type II Systeme, General
Specification for

‘ Beneficial commente (recommendations; additions”,deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: ASD/ENES, Wright-Patteraon AFB, OH 45433 by using
the self-addressed Standardization Document Improvement Propoeal
(DD Form 1Q26) appearing at the end of this dooument or by letter.
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141L-F-27272 Fitting, Hose, Tetrafluoroethylene, High Temperature, Medium
Pressure, General Requirements for

MIL-T-27602 Trichloroethylene,Oxygen Propellant Compatible
MIL-H-83282 Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon Base,

Aircraft

STANDARDS

t41LITARY

MIL-STD-105 Sampling Procedures and Tables for Ingpect’ionby Attributes
MIL-STD-130 Identification14arkingof US Military Property
MIL-STD-143 Specification and Standards, Order of Precedence for the

Selection of
MIL-STD-831 Test Reports, Preparation of

(CoPies of specifications, standards, and publication required by manu-
facturer’a in connection with specific acquisition functiong should be
obtained t’romthe contracting activity or as directed by the contracting
officer.)

2.2 Mer Dublications. The following documents form a part of.this
specification to the extent gpecified herein. The issues of documentg which
are indicated as DOD adopted shall be the igsue listed in the current DoDISS
and the supplement thereto if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTtiD412 Rubber Properties in Tension, Test Method For
ASTM D792 Specific Gravity and Density of Plastics by Displacement
ASTM D1457 PTPE-Fluorocarbonand Extrusion Materials, SDec-for

(Application for copieg ❑ay be addregsed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

SOCIETY OF AUTOMOTIVE ENGINEETLS

ARP 603 Impulse Tegting of Hydraulic Hoge Assemblies, Tubing and
Fittings

AIR 1228 Standard Impulse Machine Equipment and Operation
AMS 338o Hose, Polytetrafluoroetylene TFE Fluorocarbon Regin Hire Braid

Reinforced

(Applicationfor copieg may be addressed to the Society of Automotive
Engineers, Inc., 400 Commonwealth Drive, Warrendale, Pa 15096.)

2.3 9rde+ of orecedenc~. In the event of a conflict between the text of this
specificationand the reference cited herein, the text of this specification
shall take precedence.
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3. REQUIREMENTS

3.1 Oualificatio~. The hoee furnished under this epecif’icationshall be a
product which has been tested, and passed the qualification tests apecifled
herein, and has been listed on or approval for listing on the applicable
Qualified Products List.

3.2 Components. The hose shall consist of a tetrafluoroethylene tube and a
Corrosion-reaiatantsteel wire braid reinforcement.

3.3 Selection of eDecifi~tiO ns and et~~. Specifications and standarda
for necessary commodities and services not specified herein shall be selected
in accordance with MIL-STD-143.

3.4 Materials. Materials ehall conform to applicable specification and to the
requirements specified herein.“ All materiala that are not specifically
described ehall be of the higheet quality and suitable for the purpoee
intended.

3.5 Design ad construc~. The hose shall be so designed and constructed
that, ‘whenassembled with approved end fittings conforming to MIL-F-27272, the
resulting assemblies will meet the requirements of this specification.

3.5.1 Tube de~. The tube shall be a aeamleae extrusion of virgin
tetrafluoroethylene resin and uniform gage. Base resin shall conform to ASTM
D1457, type III, except for epeclfic gravity (SG) requirement. Additives ❑aY
be included in the compound from which the tube is extruded.

3.5.1.1 ~ t. The reinforcement shall consigt of corrosion-resietant
steel wires. Hose under size -162 shall have a single layer of braid, and
hose -162 and above shall have two layers of braid. The letter Z following
a dash size sigmifies that a double ~ayer of wire braid is mandatory. The
wireS shall be so arranged over the inner tube as to provide sufficient
strength to ensure conformance with the requirements specified herein. Broken
or miseing reinforcing wires shall be cauee for rejection. Crossed-over
reinforcing wires shall not be cauee for rejection.

3.5.2 9iona. The hose dimenslona shall be as specified in table I.

3.5.2.1 Lenutha. Unleis otherwise specified, hose ehall be furnished in
lengths as Indicated in table I-A.

3.5.3 Jioeeend fl~. Hose end fittings required to teat hose to the
requirement of this specification ehall conform to MIL-P-27272 and the
applicable MS.

3.6 Performancee. The hose shall meet the following performance requirements.

3.6.1 w

3.6.1.1 IM!XLCQU_arMQEQQmC. The.tube shall’not leak, eplit, burst,
nor show any other evidence of malfunction when rolled through the sequence Of
roller9 as specified in AMS 3380.

3
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3.6.1.2 Tube uroof oreasure. The tube, without reinforcing
leak, burst, nor show any evidence of malfunction when held
pressure for one ❑inute.

braid, shall not
at the specified

I 3.6.1.3 Tensile strenuth. The longitudinal tensile strength for all sizes of
tubes shall be 3,000 psi minimum at 77°F 32°F. The transverse tensile strength
for sizes -10 and larger ghall be 2,500 pai minimum at the same temperature.
For sizes under -10, the transverse tensile strength need not be tested.

3.6.I.4 Eka@AQw Elongation at 770F :2°F shall be a minimum of 200
percent.

3.6.1.5 SDecific uravi&. The hose inner tube shall conform to those values
required herein, when tested as specified in 4.6.3.3.

Tubing

Inside diameter Wall thickness Over braid
Size (inches) (inch) +.007 outside diameter

-.005 (inches)

-4 0.188 :.015 0.040 0.312 +.031
-.oo8

-5 0.250 :.015 0.040 0.375 +.031
-.oo8

-6 0.313 :.015 0.040 0.446 +.023
-.016

-8 0.406 :.015 0.043 0.562 +.023
-.o16

-10 0.500 :.015 0.047 0.656 +.031
-.015

-12 0.625 +.020 0.047 0.789 ?.023
-.010 .

-16z 0.875 +.o3l 0.047 1.109 :.031
-.o24

-20Z 1.125 +.031 0.050 1.359 :.031
-.024

-24Z 1.375 :.031 0.’070 1.672 :.035
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TABLE I-A. Hose lengths.

Dash size Length (percent) l/ Above 14 ft (mIn%)
3 to 14 ft (max X)

-4 through -8 35 65
-10 through -16z 45 55
-20Z through -242 60 40

J_/ Not more than 5 percent of the full order can be of 3-foot lengtha.

3.6.1.6 Q@lctivltv of tube. Tube sizea -4 through -8 ehall be capable of
conducting a direct current equal to or greater than 10 microampere, and sizee
-10 through -24 a current equal to or greater than 20 mlcroamperea with a teat
potential of 1,000 volts de, when tested as specified in 4.6.3.4.

3.6.2 Hose assembly. The hose, complete with reinforcing braid and agaembled
with end fittingg, ghall meet the following performance requirements.

3.6.2.1 tioof orescure. The hose shall be subjected to the proof preaaure
specified in table II when tested in accordance with 4.6.5. There shall be no
leakage or failure of the hose.

3.6.2.2 Elonzation and contractioq. The hose shall not change in length by
more than +0.20 inch or -0.30 inch in 10 inchee of length when subjected to the
operating pressure ahnwn in table II for a minimum of five minutes.

3.6.2.3 ~~. The hose shall not burst, loosen, leak, nor
ahow evidence of malfunctioning when subjected to a minimum of 100,000 cycles
at 4oonF.

3.6.2.4 Stress &i&radatiw. The hose shall not leak when filled with nil and
subjected to the preaaures and temperature, for the time periods specified in
4.6.9.

3.6.2.5 &Utemoerature burst oreasure-. The hose shall not leak nor burst at
any pressure below the burst preaaure gpecified in table II.

3.6.2.6 Mluh temoeratur’eburst Dressure. The hose, when filled with the

applicable tegt fluid and soaked for one hour at 4500F *1O?F, ghall not leak
nnr burst at any pressure below the burst preagure specifled in table II.

3.6.2.7 tild temnerature flexi&q. The hose aagembly shall not be damaged when
filled with the applicable test fluid, placed in a cold chamber for 24 hnura at
-670F *20F, and subjected to flexing aa epecified in 4.6.12.

3.6.2.8 ~. The hose assembly shall not collapqe nor show any other

defects when aubjetted to a temperature of’4500F t 100F with the assembly in
the minimum bend radiua condition for 4 hourgwhile a negative presgure as
specified in 4.6.13 is maintained.

3.6.2.9 ~ anaio~. The volumetric expanginn, when determined at a
preggure of 1,000 psi, ehall not exceed O.O28 cc per inch nf full length for
size-4 and 0.040 cc per inch of free length for size -5.
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3.6.2.10 ~. The hose shall not leak when subject to two cycles in
which the presure is increased to 70 percent of burst pressure, held for five
minutes, then released.

3.6.2.11 Fuel resistance. The hose assembly shall not leak when filled with

fuel conforming to MIL-T-5624 at 2600F *lOoF fOr 48 hours with operating
prea9ure applied, then drained, cooled, and refilled with fluid conforming to
TT-s-735, type III, at room temperature and the operating pres9ure ❑aintained
for two hours.

3.6.2.12 QLCJ’OSIOQ. The hose assembly ghall function satisfactorily at the
specified operating pressure after 172 hours of cycling under the following
conditions: a five minute soak in a 2-1/2 percent gait solution, by weight, and
a 25-minute dryout period in air at 1400F.

3.6.2.13 F’neumatic effusion. The hoge assemblies shall not exceed the
effu9ion rates specified in table III, when tested in accordance with 4.6.i7.

3.6.3 ~. The maximum braid flare shall not exceed the ❑aximum Flare
diameter specified in table IV.

TABLE III. Effusion rateti~o minlft ofJM2S!el.

Size

-4
-5
-6
-8
-lo
-12
-16z
-20Z
-24Z

TABLE IV.

Effusion at room temperature

4.0
5.0
5.0
5.0
5.0
6.o
8.o
8.o

Braid flare dimensions.

Hose nominal Maximum Expansion Maximum flare
Size inside diameter sample length diameter A diameter B-ring

inside dianeter
(inches) (inches) (inches) (inches)

-4 0.188 12 0.230 0.500
0.250 12 0.300

::
0.560

0.313 12 0.370 0.625

-8 0.406 12 0:475 0.750
-lo 0.500 12 0.585 0.875
-12 0.625 12 0.720 1.000

-16z 0.875 12 0.995 1.400
-20Z 1.125 12 1.270 1.700
-24Z 1.375 12 i.545 1.950

7
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3.6.4 Pneumatic leak=. The test asaembly shall withstand
for five minutes at room temperature without any visible air
minute at pressure when tested in accordance with 4.6.19.

pneumatic pr6s9ure
bubbles after one

3.7 Identificationof Droolucta. The hose shall be ❑arked for identification
in accordance with MIL-STD-130. Metal bands or pliable plaatic bands shall
be placed on each end of the hose and at ten foot intervals and shall contain
the following additional information: Operating preswre in P91 and the
manufacturer’sFederal Supply Code for Manufacturerts (FSCM) number.

3.8 ~rkmanshim. The hose shall be
inclusions and defects in materials,
shall be finished in accordance with

4. QUALITY ASSURANCE PROVISIONS

q.1 Re9Donsibilitv for InsDection.

uniform in quality, free from foreign
shall not be over- or under-sintered,and
good commercial practices.

Unless otherwige specified in the contract
or purchase order, the contactor is responsible for the performance of all
inspection requirements aa specified herein. Except as otherwise gpecified,
the contractor may utilize hia own facilities or any commercial laboratory
acceptable to the Government. The Government reservea the right to perform any
of the inapectiong set forth in the specificationwhere such inspections are
deemed necessary to assure aupplieg and services conform to prescribed
requlrementa.

4.2 ~assification of insDectiOW. The examining and testing of
tetrafluoroethylene hose shall be classified aa follows:

a. Qualificationinspections (4.4)

b. Quality conformance ingpectiOna (4.5)

ti.3 Test CQnditio~. The teat conditions shall be aa specified for each
particular test.

0.4 Q@Jfica tion insDections

4.4.1 19at samt)le9. The test samples shall consist of 16 assemblies of each
size and of the lengths specified in table II, made up as required from braided
tetrafluoroethylene hose as specified herein and end fittiflgSconforming’to
MIL-F-27272.

U.4.1.1 In addition to the samplea specified in 4.4.1, two 14-inch lengths
tubinga and one 12-inch length of braided hose (without end fittings) shall

I also be used for tests as applicable herein.

of

Q.4.2 T~st reDort_. When tests are conducted at alocation other than the
laboratory of the procuring activity, the following shall be furnished tO that
activity:

I
a. Test report: Three copies of a test report in accordance with MIL-STD-831.

o. Test samples: The samples that were teated and three untested samples
each size for which qualification is desired, if requested by the activity
responsible for qualification.

of

I 8
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Q.Q.3 9ual ficatloi n testa. The qualification tests shall consist of all tests
described under U.6. The test schedule ahown in table V shall be followed
during qualification testing.

.,

4.5 Qual tv c nformancei tests. Quality conformance tests shall be conducted
in accordance ;Ith MIL-STD-105. The tests shall consist of:

a. “Individualtests (4.5.1)

b. Sampling teats (4.5.2)

c. Periodic control testa (4.5.3)

4.5.1 lod.Lvidua~. Each length of tube shall be subject to:

a. Exa@nation of products (4.6.1)

b. Tube roll and proof test (4.6.2)

4.5.1.1 Braided hose. Each length of braided hose shall be subjected to:

a, Examination of products (see 4.6.1.1)

b. Proof preaaure (ace 4.6.5)

4.5.2 -W test.q

4.5.2.1 &&. A sampling test lot shall consist of approximately, but not ❑ore
than 3,500 feet of hose, of one dash size, manufactured under essentially the
same conditions but not necessarily during one continuous manufacturing run.

4.5.2.2 -. Two aemples, one consisting of 4 lengths of hose and the
second consisting of 4 hoee assemblies, shall be individually selected at
random over the complete sampling lot. One sample (U hose lengths) shall be
subjected to test a., then b.

a.

b.

The

c.

d.

Braid flare test (4.6.4)

Specific gravity (ASG and RSG) test (4.6.3.3)

second sample (4 hose assemblies) shall be subjected to””test’c.; then d.

Elongation and contraction teat (4.6.8)

Room temperature burst pressure test (4.6.7)

4.5.2..2.18ei ct..QDand retest.e When one or more items selected from a lot
failg to meet the specification, all items .inthe lot”shall be rejected.
Once a lot or a part of a lot has been re.jecte,dby the procuring activity
(Government or commercial), and before.it can be resubmitted for teats,
full particulars shall be furnished by the contractors concerning the cause
of previous rejection and the action taken to correct the defects in the lot.

9Source: https://assist.dla.mil -- Downloaded: 2016-11-16T07:28Z
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4.5.3 Period c coni trol tests

4.5.3.1 J@. A periodic control test lot shall consist of approximately,
but not more than, 20,000 feet of hose, of one dash size, manufactured under
essentially the same conditions, but not necessarily during one continuous
manufacturing run.

4.5.3.2 -. Two samples, one consisting of 4 lengths of hose and the
gecond consisting of 4 hose assemblies, shall be individually selected at
random over the completed periodic control lot. One sample (4 hose aagemblies)
shall be subjected to test a. , then b.

a.

b.

The

c.

d.

Elongation and contraction test (4.6.8)

Impulse test (4.6.10) (unaged Sample Only)

second sample (4 hose assemblies) shall be subjected to test c., then d.

Stresg degradation teat (4.6.9, U.6.9.11 ❑ay be omitted)

Conductivity teat (4.6.3.4)

4.5.3.2.1 ~~ - When one or more
items in the lot fails to meet the specification, the same procedures described
in 4.5.2.2.1 shall be followed.

4.6 ~

4.6.1 JIxamin- of wroduc~. Each length of tubing shall be examined to
determine compliance with this specification with respect to ❑aterials, size,
and workmanship.

4.6.1.1 .InsDectionof b aider d_JIQs. The braided hose shall be visually
inspected for broken or missing reinforcing wires which shall be cause for
rejection. Cross-over reinforcing wires shall not be cause for rejection.

4.6.2 ~. Sach length of tubing shall be subjected
to a tube roll and proof test in accordance with AUS 3380. The PrOOf Pressure
shall be as specified in table VI. The teat fluid ghall be water.

Size

-4
-5
-6
-8
-lo
-12

Proof pressure (psi)

360
290
230
18o
170.
1“40

-16z
-20Z
-24Z

90
65
45
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4.6.3 “rubeteats

4.6.3.1 Tensile strength. Size -10 tubes and”under shall be subjected to
tensile strength tests in accordance with ASTM D412, except that the separation
speed shall be two inchei per minute. Tubes larger than -10 shall be tested In
accordance with ASTM D1457. The longitudinal tengile strength for all sizes
shall be a minimum of 3,000 psi at 770F t20F. Transverse
tensile strength for sizes -10 and larger shall be a minimum of 2,500 PSI at
7’70F*20F. Sizes under -10 will not be tested for transverse tensile strength.

4.6.3.2 am. The tube s+hallbe wbjected to elongation tests in
accordance with the ASTM methods specified in 4.6.3.1. Elongation at a
temperatureOf 77oF i20F shall be a minimum Of 200 Percent.

4.6.3.3 SDecific mavitv of tube

4.6.3.3.1 ADDarent sDecific mavit~. Apparent specific gravity shall be
determined in accordance with ASTM D792 and ghall not exceed 2.155 at 77°F
320F. Two drops of wetting agent shall be added to the water. When test
samplea are made from braided hose, the braid impressions mugt be removed
before testing.

4.6.3.3.2 ~w. Relative specific gravity shall not
exceed a value of ‘2.21O (for all sizes of tubes).

4.6.3.4 Con~uctivitv test of tut@

4.6.3.4.1 The test specimen shall be a 14-inch length of tube (braid removed).
The inner surface of the tube shall be waehed first with solvent conforming to
P-D-680 and then with isopropyl alcohol conforming to TT-I-735, to remove
surface contamination,and thoroughly dried at room temperature.

I 4.6.3.4.2 The test specimen shall then be arranged vertically as showo on
figure 1. The relative humidity shall be kept below 70 percent and room
temperature between 600F and qOOF. One thousand volts maxinum dc shall be.
applied between the upper mercury or salt water s+olutionelectrode, and the
lower (MS21900) fitting electrode. Salt water solution shall be 450 grams
NaCL in 1 liter of chemically pure water.

4.6.3.4.3 The current shall be measured with an instrument with a sensitivity

of at least one microampere (I x 1o-6 ~pere). The current meaaired ghall be
equal to or greater than 10 microampere for sizes -4 through -8 and eQual to
or greater than 20 microampere for sizes -10 through -24.

Q.6.4 Braid flare. A sample of hose of the maximum length shown in table IV
shall be sized by expanding the flared-out end over & plug having a diameter as
.vhownin the.‘,Expansion diameter A’tcolumn of table IV. The plug ghall be
inserted into the flared-out end of the hose to a depth of “3/16inch and then
removed. After this sizing operation, the eample shall be inserted through a
ring with the bottom of the flare extending six inches above the top of the
ring. From this position, the s+ampleshall pasg by its own weig,htthrough tbe
ring which shall have an ingide diaaeter shown in the ‘#Maximumflare diameter
B-ring inside diameter” column of table IV.

I
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4.6.5 Proof vregsure teSt. Prior to this test,
examined to agsure that it is properly assembled

the hose assembly shall be
The hose assembly ghall be

subjected to the applicable proof pressure specified in table II for a minimum
period of 30 seconds and maximum of five minutes. The test fluid shall be
water only. During qualification testing, hydraulic fluid conforming to
MIL-H-5606 or MIL-H-83282 may be used. There shall be no evidence of permanent
deformation, damage, or leakage from the hose assembly during or at the
COtDPletiOflof thie test.

4.6.6 Leaka~. Two samples of each size shall be subjected to a leakage
test using test fluid conforming to MIL-H-5606 or MIL-H-83282. While at room
temperature, the samples ehall be pressurized to 25 psi for a minimum of five
minutes. The pressure ghall be increased to a value equal to 70 percent of the
rated room temperatureburst pressure specified in table II and again held for
a minimum of five minuteg, and then released. Leakage shall be checked by
wrapping a white paper towel tightly around the sample so that the towel is in
contact with the braid. The pressure Shall then be completely released and
again increased to 70 percent of the rated room temperature burst presgure and
held for a minimum of 5 minuteg. Any spot of test fluid on the towel cihallbe
cause for rejection.

4.6.7 Room temperature burst Dressure test. Two test samples of each size
ehall be subjected to a pressure sufficient to burst the assemblies.,with a
rate of pressure rise equal to 20,000 *5,000 psi per minute. The assemblies
shall be observed throughout the test and the tYPe of failUre and the Pressure
at which failure occurred shall be recorded. The assemblies shall not leak nor
show any evidence of malfunction at any pressure below the specified rooa
temperature burst pressure listed in table II. The tegt fluid shall be water
or oil. If oil is used, it shall conform to MIL-H-5606 or !41L-H-83282.

4.6.8 Elon~ation and contraction. Two samples of each size shall be subjected
.

I
co tne elongationana contraction test. The hose shall not change in length by
more than +0.20 or -0.30 inch in 10 inches of length, when subjected to the
operating pressure shown in table 11 for not less than 5 ninutes. With the
hose held in a straight, unpressurized conditiDn, a 10-inch gage length shall
be ❑arked off on the hoee and the hose then pressurized. After five ninutes,
and while still pressurized, the sage length shall be remeasured and the
change in length calculated. The test fluid shall confo~ to MIL-H-56o6 or
i41L-H-83282.

4.6.9 &resg deara~on
. .

test

4.6.9.1 Two hose assemblies of each size shall be subjected to thig test.
The hose assemblies shall be filled with oil conforming to MIL-L-7808.

4.6.9.2 The hose assemblies shall then be placed in”an oven which ghall be
I maintained at a temperature of 4500F *100F. PreCaUtiOfl.9shall be taken to

assure that the hose assemblies do not come in contact with parts of the oven
that are at a nigher temperature. A pressure equal.to the rated operating
pregsure specified in table 11 shall be applied to the hose assemblies.

4.6.9.3 After a minimum of 20 hours at 4500F, the pregsure shall be gradually
released and the assemblies shall be removed from the oven, drained and coolsd
to room temperature. The assemblies shall then De flushed with a quantity of
new TT-S-735 type 111 fluid, equivalent in volume to at Ieaet twice the test
sample volume and drained.
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4.6.9.U The hose assemblies shall then be filled with new TT-S-735 type III
fluid. A pressure equal to the rate~ operating pregsure gpecified in table II
shall be applied and held for a minimum of two hours at room temperature.

4.6.9.5 The hose assemblies ghall then be emptied and filled with oil as
specified in 4.6.9.1. The procedure speoified in 4.6.9.2, 4.6.9.3, and 4.6.9.4
shall be repeated.

4.6.9.6 The hose assemblies shall then be filled with TT-S-735 type 111 fluid
and individually capped. While at room temperature, the assemblies shall be
bent around a mandrel having a radius equal to the mini!eumbend radius as
specified in table II. The assemblies shall be bent around the mandrel and
straightened for 20 oyclea. The assemblies shall be held by the fitting9 while
the bending is being performed. The procedures specified In 0.6.9.1, 4.6.9.2,
4.6.9.3 and 4.6.9.4 shall be conducted for a total of three timeg.

4.6.9.7 Within four hours after the final two-hour pressurization period
with TT-S-735 type 111 fluid, the assemblies shall be drained and flushed
with trichloroethylene (MIL-T-27602) and placed in an oven fOr One hour.
The temperature of the oven shall be ❑aintained at 1600F t100F.

4.6.9.8 Within eight hours after completion of the drying process, the
assemblies shall be subjected to an air-under-water test. To conduct this
teat, the hose assemblies shall be Installed in an apparatus similar to
figure 2.

4.6.9.9 This apparatus with the hose assembly installed ghall be immereed in
water containing no wettinR agent. A pressure equivalent to the rated

I

operating pressire apecifiid in table 11 shall be applied for 15 minutes to
allow any entrapped air in the hose to escape. During this period, the shield
of the tegt apparatua ehall be closed.

4.6.9.10 The shield of the test apparatus shall then be
opened and the pressure held for an additional five minute period (figure 2).
During this time effused gas shall be collected in one inch increments oier the
entire length of the assembly (cone seat to cone seat). If, after the five
minute period of pressurization, the rate of effusion in any of the one inch
Increments exceeds the values listed in table VII, it shall be cause for
rejection.

,.
TABLE VII. Effusm leakaze ratea

Tube size -4 -5 -6 -8 -lo -12 -162 -202 -242

Effusion rate 88842 2 2 2. 2
cclinlmin

4.6.g;11 At the completion of tests specified in 4.6.9.2 through 4.6.9.10, the
hosa assemblies shall be filled with oil and placed in a cold chamber for eight
hours while the temperature is maintained at -670F i20F cold chamber. At the
end of this time, oil at a temperature of 4500F *lOoF shall be circulated
through the samples. Within 15 seconds after introduction cf tbe hot oil, the
pressure shall be increased to the rated proof pressure specified in table II
and held for a mini:numof two minutes. Any evidence of leakage during the
testing specified in 4.6.9.i through 4.6.9.11 shall be cauae for rejectiOn.
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!.6.10 Jmuulse te9t

4.6.10.1 Six hose assemblies of
shall be subjected to this test.

each size of the lengths specified in table
Three samples shall be immersed in lubri-

11

catinizoil c&forming to MIL-L-7808 (or one of the following (1) General
Elect~ic F-50, or eq~al; (2) Dow Chemical company F-60, or ~qual; (3) OrOnite
Chemical Company 8200 or equal), at 4000F ~lO°F for 168 hours. The Other three
samples shall be aged in air at 400°F 31O°F for “168hours. All samples shall
then be subject to the proof pressure test specified in Q.6.5.

4.6.10.2 All sizes through-12 shall be installed in the impulse tester with a
bend radiua equal to the minimum specified in table II. Both ends of the
samples shall be connected to a rigid support. Sizes -16Z and larger shall be
installed straight, one en.3of which may be left free.

4.6.10.3 The”pressure impulse test and equipment ehall conform tn ARP 603 and
AIR 1228. Electronic measuring devices,shall be used to determine and control
the impulse preewrea according to the operating pressures specified in table
II with peak pressuree of 125 percent for hose sizes -4 through 162. Sizes
-20Z and -24Z shall be tested similarly, except that peak pressure need not
exceed the operating pressures specified in table II. All sizee shall be
subjetted to 100,000 preesure impulse cycles applied at a frequency of 60 to 70

I cpm. The temperature of the test fluid and ambient air shall be maintained at
4000F tlO°F. Any signs of leakage, blowoff of fittings, nr other malfunction

~

of the assemblies prior tn cnmpl~tlnn of the 100,000 cycles shall be cause for
rejection.

4.6.11 HiKh temn~e burst nreagure. Two hose assemblies of each size
shall be filled with a suitable test fluid and soaked for one hour with the
ambient and fluid temperature at 450°F flO°F. After one hour, the prewure
shall be raised to the operating pressure and held for five ❑inutes. The
pressure shall be Increased at a rate of 20,000 25,000 psi per minute until
burstirignr leakage occurs. Any leakage at pressures belnw the high
temperatureburst pressure listed in table II shall be evidence nf failure.

4.6.12 Low temperature flexi~. One test sample from the fuel resistance
test, one from the stress degradation test, and one unaged sample ghall be used
for this test. The samples 9hall be filled with test fluid in accordance with
TT-S-735, type III, end placed in a cold chamber maintained at a temperature of
-67°F 32°F for 24 hours. At the end of this time and while still at this
temperature, the eamples shall be.bent to the extreme around a mandrel with a
radius equal to the minimum bend radius specified in table II. The bend ehall
then be reversed and returned to the straight.posit$on. This cycle ehall be
repeated for a total of five times allowing four seconds per cycle. Damage to
the hose aa a result of this test shall be cause for rejection.

“1
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4.6.13 J!ecuumt st. The same samples used in Q.6.12 shall be emptied and
placed in an ove~, maintained at 4500F ~lOoF, with the assemblies in a ❑inimum
bend radius condition. A negative preaaure as gpecified in table VIII shall
then be applied to the asaemblieg and maintained. At the end of four hours,
the assemblies shall be removed from the oven with the negative pressure
maintained. When the samples have cooled to room temperature, the preaaure
shall be released and the hose inspected for collapse or defects. One end of
each sample shall then be cut off within one inch of the fitting and a ball of
the diameter specified in table vIII rolled the length of the hose. Reduction
of the inside diameter to a value less than that of the ball specified, or
damage to the hose as a result or bending or vacuum shall be cause for
rejection.

4.6.1~ ~. The cubical expansion test shall be conducted on
two samples each of sizes -4, and -5 only. Cubical expansion valuea shall not
be greater than those listed in table IX.

4.6.15 Fuel re ist~.s Two teat’samples of each size shall be subject

ta a fuel reaiatance teat as follows. Fuel leakage during or at the conclusion
of this test shall be cauae for rejection.

TABLE VIII. Jkacuumtest.

Nominal
Size inside diameter Ball diameter Vacuum

(inches) (inches) (inches Hg)

-4 0.188 0.125 - 0.132 28
-5 0.250 0.187 - 0.193 28

0.313 0.250 - 0.255 28
:: 0.406 0.332 - 0.337 28
-lo 0.500 0.421 - 0.426 28
-12 0.625 0.531 - 0.538 20
-16z 0.875 . 0.770 - 0.778 Ill
-20Z 1.125 0.996 - 1.004 10

-24Z 1.375 1.246 - 1.252 8

TABLE IX.

~
4.6.1>.1 The samplea ghall be filled with solvent conforming to P-D-680 or
fuel conforming to MIL-T-5624 and placed in an oven maintained at a temperature
of 2600F tlooF for 48 hours. Precautions shall be taken to asaure that the
hose assemblies do not come in contact with parts of the oven that are at a
higher temperature. Oven-wall temperature high enough to ignite the fuel
shall be avoided. Pressure equal to the operating pressure specified in table
II shall be applied to the test samples.
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4.6.15.2 At the end of the 48-hour period, the test samples shall be drained
and allowed to cool for 20 ❑inutes at room temperature. The samples shall then
be filled with test fluid conforming to TT-S-735, type III and a pressure equal
to the rated operating pressure applied and maintained for a minimum of two
hours at room temperature. Any evidence of leakage during or at the completion
of thie test shall be cause for rejeCtiOn.

4.6.16 Corrosion test. TWO test samples of each size shall be mounted in a
vertical position and immersed in a 2-1/2 percent solution, by weight, of
sodium chloride for five minutes. They shall then be air dried at 140°F for
25 minutes. This cycling shall be continued for 172 hours with the hose
pressurized to normal operating pressure. Following the cycling, one eample
shall be subjected to the room temperature burst pressure test (4.6.7) and the
other sample shall be subjected to the high temperatureburst pressure test
(4.6.11). Any evidence of malfunction or leakage below the respective burst
pressure specified in table II, or any pitting corrosion, or stress.corrosion
that might adversely affect the life of the hose shall be cause for rejection.

k.6.17 Pneumatic eftlsion testi., Two hoee assemblies of each eize shall be
used for this test. The assemblleg shall be gubjected to the operating
pressure specified in table II for one hour at room temperature. The total
amount of effus!ionthrough the hoge and two fittingg shall be collected over
the last 30 minutes of testing and shall not exceed.the value specified in
table III. The collecting device should be similar to that shown on figure 3.

4.6.18 Pneumatic surue test. Two hose assemblies of each size that were
aubjetted to the effusion test shall be used for this test. Ths assemblies
shall be Ingtalled in teat apparatus in accordance with figure 4. They shall
then be subject with compressed gas to the rated operating pressure specified
in table 11 for 25 minutes at room temperature. After this period of
pressurization,the exhaust valve shall be opened within 50 milliseconds to
permit the rapid digcharge of the compressed gas. After five minutes, the
valve shall be closed and the pressure recycled. This sequence of 25 minutes
at operating pressure and five minutes at zero pressure shall be repeated
a total of 16 times. The hoee assemblies shall then be subjected to the
rated proof pregsure specified in table II for a minimum of two minutes.
Any evidence of leakage at the end fittings shall constitute failure. The
filter downstream of the hoge.shall be examined for evidence of inner tube
degradation. Any evidence of degradation shall constitute failure.

4.6.lg m!2 .m The test assembly shall be tegted at room

temperatureat a value equal to the nominal operating pressure for a minimum
period of five minutes while submerged under water. The test fluid shall be
dry compressed air or nitrogen. The test assemblies’shall be prepared without
use of oil during assembly and shall be solvent cleaned and air dried Prior to
testing. Any visible air bubbles after one ❑inute at preseure shall constitute
failure.

5. PACKASING

5.1 Preservationm~ c.ackina.and ❑arkins. The hose shall be
preserved, packaged, packed, and marked in accordance with !lIL-P-775.
Preservationand packaging shall be level A or C, and packing shall be level
A, B, or C, as specified (see 6.2).
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6. NOTES

6.1 Intended use. The hose is intended for use in
lubricatingoil, water-alcohol, chemical-fluid,and
systems. The temperature range is -650F to 450’JF.
specified in table II. The -20 and -24 sizes shall
where peak pressures exceed 1,000 psi.

high-temperaturefuel,
hydraulic and pneumatic
The operating presures are
not be used in systems

6.1.1 Pneumatic storage system applications wI1l not be approved. Instal-
lations in which the limits specified.herein are exceeded or in which the
application is nOt covered specifically by this specification
to approval by the procuring activity.

6.2 Order tuzi data. Procurement documents should specifY:

a. Title, nimber, and date of this specification

b. Size, length, and part number of hose to be furnished

c. Level of preservation and packaging, and level of packing
(see 5.1)

will be subject

required

d. Samplea subjected to destructive tests (4.5.2 and 4.5.3, respectively) are
not to be considered or shipped as part of the contract or order.

6.3 Qualification. Mith respect to products requiring qualification, awards
will be made only for such products that, prior to the tiue 9et for opening Of
bids, have been tested and approved for.inclusion in tbe applicable qualified
products list, whether or not such products have actually been so listed by
that date. The attention of the contractor is called to this requirement, and
manufacturersare urged to arrange to have the productg that they propose to
offer to the Federal Government tested for qualification in order that they may
be eligible to be awarded contracts or orders for the products covered by this
apecificatlon. The activity responsible for the qualified products list is the
Aeronautical Systems Division, ATTN: ENES, Wright-Patterson AFB, Ohio 45433,
and information pertaining to qualification of products may be obtained from
that activity.

6.6 Changes from previous i.”asue.Aeteriaks are not used in thie revision to
identify changes with respect to the previous issue due to the @extensivenessof
the changes.

Custodian:
Army - A~
Navy - AS
Air Force - 11

Review actlvitieg:
Army - CL
Air Force - 99
DLA - CS

Preparing activity:
Air Force - 11

Project No. 117.?o-0576

User activities:
Army - MI
Navy - SH
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